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CS7) Abstract 

A sorting apparatus and 
method for fractioaadqg and si 
toukaceously viewing iadivkJ* 
ml microfiJTOctureSt suck as free 
oells, vtnttc*, nwcKaaotocgio, 
Of miruato partjefes ft) it fluid 
B»diuxn. Tbc sorting appara- 
tus (20) Lb composed of a cob- 
StSUfc (22) bavins ft receptacle 
■24) located (hereto, the iwxp- 
tecle (24) tavi&g Jidew^Us (30 t 
31) tad r floor (28). An er- 
fay of obstacles (38) b portiaoed 
within the receptacle (24). A 
oacsporeat cover (36) oratliea 
a» amy of obstacle* (38) to 
cover tbe receptacle and afford 
visual ohaervciion of Ac obsta- 
cle*. Efaeaodes (40, 42) may 
be po&hSoced tbrtfsin toe recep- 
tee!© (24> to getK&te <m electric 
field ia the arid medtiua in fte 
receptacle b order to induce cfae 
trigratioc of the mkrastructiii**. 
Migration of the o»ctt>i4niraiEc* 
amy ako occur, for example, by 
bjdTOdycaBofc aeWL ea optical 
field, a magnetic field, a grav- 
ity field applied to fee recepto* 
cio. The ofeaacle of Ae assay of 

obstacles may he of various shapes sucb as round peat*, rtctsngofar bunter*, or v-ahaped or cup-shaped structured. T&a arrays of ofcttacbe 
ax formed of e pfedeftsnaiocd and reproducible peseta, and can be reused. Methods for maiwfacturitg and using the appfliatus are also 
claimed- *" ^ 
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m#mnif*}<Di&mmM. vuvx. sash 1 . x««ai 

tS&6®K»«tSWiiT*4. (2 
0) Rt, •f-CDrt8BtEH3tl«:S«« (2 4) &=rf* 
SJB (2 2) ^SfiSoTfeD, KS^fS (24) it. m 
1 (30, 3 1) is JSS5# (2 8) t&mZT^Z. 
0>«# (3 8) ©6a#J#§£88 (2 4) (*Jlc6EB3nT 
V>«. fi!B!3:*;t- (3 6) #££18 (3 8) ©E#l© 

st«i«ii^&»fTS^-5mffi (40, 42) 
ssss (24) wcias'r.sct^ai**. 

5*. «Wl, fi*©«ICJ:l3ff*>1i-5.ra:**tU3t5S. ft* 
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[«Fs*Fifr#^i6ia] 

l . SE ft * J6 i*i <n M » r£ * o » «g * 5£ ft «r E # -f 5 « fi CLt, RSIrtt* 
ft 3£ fi * ii CT»^tltfflOfeSiSX(j:^i^^^l$r^4^t5^ffl^l* 

6 t # , B»»ia*(DgBrti:ttilt, (c J; 9 , ft«SB*5g#<a»fE*> 

6 r £ ^r^m it« SBo 

S o 

<D n * W S -t 5 — *t <^ H & <7) *t A ffl S K £ 9 , ^rOpjftiJglS^ilifig^tiSJ^SBi £ 

fr t , 

JW1BS*»oWIE[6»^#LTi«fttcHftL^-fc#omia«BwWS^, eft is 
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BfJfe§:^§I^Bfif£S-(7)^^^T'^n-r6i:^, R Ik IP flt 3ft * s , B& * - g {c T 

MER-at/SrwaBot met, MES»»rtfcE«Sixfcfc«fc¥*"C*> 
or, *tE»fT*i6]i:2fc*L-c, nte«iliiit#^ffi£ffA » *b * ift * a* * 

M IS se fit # A co jt *■ {z id B S tt It m ±* a -c *> o r , MES8»*B5 

, iffiE«ft»**#asiltrES*»rt^*&^ 

it^^^llJ-r6ft*cot£ffl^l^(cfettco^®{cLT, * co - ffl 35 tc E ■ £ ti it 
R § s§ « a* , m-S:^mzico^a<b. WES*»^S(rE*-at5*-«)iB»BB 
L , 

X V , iEa»«®#^«ESSSofflE«-^S»^bSJE$SSoiESr 
<o^^£T-^tr-r5£#. R ft *IB 4ft & ft as . fcT^ffL, 

R ?u o #s s <* <z> # * a* , @f ft ^ s §i *r fig * * - v (c r , iEE^Jrtciats 
*x , »E»oiS<o»flill(0-*^bt(Ott**tf»ESS8t«l»Ut# 
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9. IS#<7>«5H*8«l£fe«<o;fr8:lcL-C, B6 M B , * >r /u * , g # T- X 
IE tt <7> 2f ffi tc L T , 



• 



( 5 ) 



4#*¥9 - 5 0 4 3 6 2 



* sb w s at m to i& , * ^ * , & ± ft =f , xnaatf oj:5<c«»is* 

^^llj-t*6^M>Rt/^^(-^i-6 0 «Mc , * 5B W » * L < , ^ *i * , 
:tib©aa«a*^#4r ^|S]i*i:lSt5ffli:, » # « Mb * Hi » L it U ft « 

Hi *ffl ^ , * ^ /i. ^ , E * » ^ , Xf±«lBtt*«>J:5ft«lB*Sft*w*#S^ 
»J 36 , # m A W * , »*t**tti:*3V^tMft»*f S-c*5. 

r <d ft m * ft tt s DNA^^iciffl t ite^-o^^, &r;ftj*«i:ie 
^03i>^ = ry^^*»*»iBLJ.ojti6r*±Jc*ffl-cfcs 0 * ?L n « <r> m 

»^ fcdits: Hs^rttxfib-Sjjs, « T K tt , ^ o - #J <h L r , dna^T-o 

& z & & & nir % tc ft {z & m t z ti z ±x <d mm & <s Asx*\,^ % 0 dna 

ft * tt , 4oo»4 5T»a=:^ h feriP)lS*«l:*aShfc<)We*9, * 
Mi, ^m^^r^> r ^ ^ > , h > v , ^ r ~ > . ^ s >- t* 

* fc , DNA^^-w^^li, <?} # ^F- ft , * o ft $ , Xfi^o^^^ttft 

:<Z)y;l/l^^l^{:jo^t, ^^^i^y/U (agarose gel) ^li^rtt'fe 
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y a 5 si <b l /t ^ (c , y /u Co — m (c ^ r . DNA^^^^^cAtis 

J: V . jllftl: 1 -10V/c m(^g|t>t#^«tt5. DN Ata»iSC*5^ 

nr. y/H:ior»ff l, »fiR«w<ft»jcr, iso-r^t^scit^ r 
^r, dn A^^^^igtt, -^o^t-^s^. ^(ifn^D^n/cm^o^^^ch 

tH it f* £ S'J L r , ^^o^iSfi, to»f©*S»tft#oilSoBI*i: 

T- f il I* ^ ?L ^ i o t ^ ft t 6 ^ t i N y/H^S:9lt5. «fc 9 /h £ # ^ 
^ S IB*5. Z <Dtz*b , £ «9 /J> $ ^ # -7- f* > J: «9 *: # ^ # J: 0 t @f 3E o B# ffl rt 
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iEm\zmm , ustsri^iii**^. i ^ /c ^ , ft^^iot 

, V << * . X itt Ml «B /fi £ » U l»6J;5li:*#<t-B^A:ttHi*4v^ 

fe 5 o fe^WiSfr^^^g^xs^jg^ x 03 ?L flr g , X I* f» tfc J&* * 4 3 

W^iS^^^tt^ r 4: tf* Hi * ft . 
* CO M CD - * £ ^ »] *T fig «fe «9 -f fc «> \C V m nfrW)&<D^^$;jEm^n 
St5 n fcfc ffl * ft ^ 0 -|Hl(7>|S*^»rtSnS«^*jfiffttIEa^Ke^«-C 

* j£ * L < 3§ ^ „ 

v ^ <d m m * & 5 r. t {c x <o s fc*s«i*»j»«rtB-c*>sas. ?l 

IE „ ff£ S tt S ft ^ « ag ft: J2 , ^/W/3S«fbi-Si#<Z>*«=lctk#i-S^«>, 
» — *art<D*^.«aft:-t?*>oTfc, Lt4«:^JS-t'fc5i:lil8f)/n\ ^ 

-<^DNA^^o^:#^(-^t^Lr, it ct ^ m tc u ^ y /u & is g tb * ft ^ r 

^t-^H-T^o z (Oitib , D N A # ^ , g|o^(DS^t^t>ii:J.oSTi9fife^:S 
tta*ftv^ 0 *t»<tt«Lfcyyu"CS it, Si6^t, &y;i'*mtx&m't 
tH * ft i^. 
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r t tt ta * ft ^ o y^tt#*»-e*iR^flefflSixfc*f«.fc«sfpfflL, it^ij 
ffl -r 5 *> ^ * co y /u £ & -r 5 r t \t a * ft t> 0 - co . - ® «e « l fc « # 
r* , y /u * « « » l ft *t *t tf ft b ft ^ . saprfiBttt ^ 5 8f 

*«6y;H**iSfcltSL-c, ft S a*«20* n J: D * * S 

^DN A»^tr»lt5 r ro*^£fi?&-T6*:#>, J; «9 ft ^ D 

o u a* l ft a* e> , :^a»w8s, »»a*<««>rfi:<ft9, ##»ft^®^ii 
/& -r s ^ «> k fa , & 0 n (o m m m m a* & m t ft *> . * *t , ^ <D&ffi<D&m*VLw 
+ s ft bb--« * tt it * « ft ft ^ * tt , y/vo*^<o + »^«a*^r^fti>?L 
co * £ S&t5»*tt«lcB»ftlc«#-f5 0 

4i»t'fc5. mi us co nf hi ft , at^j»jiaw^rijittjc#i-s#a^«»o*»tt, 
Lfc»ia<z>»iiif4, & a as co $g e tm* ^ s tc n t> ti x ^ ft ^ 0 

w tt , -t«0T*oj|i|Bia#»JcJ:l9ft*«wfc3&s*v^ 0 

*Blfi^A*rt*«llli-*4:*, JHB /IS . titft^MPSa^iiS^Ibiit 
*t tf ft b ft ^ * * & th 5 o r. <n tz tb \z H: , »J&oW* ft ^«tt*r 
mcn^ik. ^^Jft^^ft^^(c^i-6^^^t/^co^coft^i4^^;ces it, 
: 5 LfcBP»fcaiL»4:p:t!isfc5 ( * ifiu* H l T * * ifo. 5$ co 
» tt « »t tt tf , J: 0**v* ft **naS<z>«fc5ft*iilS 

ic H * -T 6 # ^ , *ffcftlI*asritftLjfe«>3. L 75- L ft b . iL^«*i:J; 

*t tf , *iNB«a«:»«iii«^#*»-a^^fc«), r co x o k l t ik « k g « -r z r t 
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1? it 






^ ^ f 1 P S (1 , fc*)3. 5 /x m M i& ft , ^ £ aat 3 * 








31 # IS it 5 ttffi a * L < * 1^8 fc iff ^ o ttot, «»«t»ji»-*-s 


si 









■a . 

fSSt'ioftl^]^^ p t'^y b(:J:^Pii5lgf ^^> > ^^t^T5ii (nu 
cleopore filtration) Ik Tf M ffc M i$ (laminar stress elongation) 8 1^ 
£ * tl 6 o &&<D Sflf fl , ni^^^^ F !) - (ektacytometry) £: f* 4x T 

fctSJOf-^^-^SSttS t WC*53i>, co # ^ {c (1 x * a ^ ix O ^ j£ 
6 „ 

■ti: 4 „ 
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* X »E o JE 53»J tf> @ ft f± , * jfii « #ffl AS . ilffl^^t/E.n'Jlffi^oip^li 

* * 91 3E S'J B tt tt , *«*W^-*J-J:0«ttJi-5r4:3dSHl«*-t^» 

* « w <d I s«j o s w , ik # + » m m it <* «t n m v& £ ^ & ^ « » ig f* 

~f~ Z t X* & Z> o 

*«M(03E*6SW&t5*iJ^tt, GA T R W I- IE flt $ ^ T 9 , 4 fc , * 0> - 

T'$)6e *36M^BW&r5*iJ^tt, » , If * co $5 IS {c IE « L it * a & t>* •* co *fi 
2f £ ;b it J: 9^8l£oi5tS:H^it&Sc 
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fcj£<. Ktt* ft Kittle , «£**ifirt<o®Mt»BJ!a, * -f /u * , E *: # ^ X 

tt « JNB tt ^ J: 9^i^(^tilffliilft^^ILlo^^|:fiat5tfe(D|Z^g 

■ ^S«Sti5. » E » « « , ^liilfr^M-^)H:tl«t5 r. t 

*»W^«*rt«S:**fktSKl«)-o(DSiEl6«tt, * O « SB5 (c » W *t JR 

> K»»i:*:«*.T*5?i, R l£ ffi # <z> W 0B as J* , tt**»<z>»--XU<»-o»tt 

co m * # * -r s , » isi l - » <*> a: tt m & \z x r> m & £ ft x ^ s . » m m it * # 
* - <z> m t Ltgsss:ii:-ci**ft-e»fTt5. 

co d« £tf (7) * M k r , $*«rtlcEfi$ftfc£«fl^««^lc»;tTi^5. K ae ffi # 

a» *n 5 ^ «t ¥ ft o — o <7> n tt m (c *3 ^ r , &m&<Dj&&frbm&-t zw^ftnz 

^J^««Stt5o - © *fe 8 ft id W fi , St©Io*apT(8iy^-y|:tSi* 
t;<<ott<Z)«tt(0*Jt#fetxS:i:#lll*5. # 31 * * IS « fc *J T , tt S ^ 

Ba^^^rtanotttWEMtt, * n - v y ? 7 7 j &ffi&mm 1.x mm<o 

— m ttKKIS*fc:JKJ«Sft5« 

^H±^ft«r!EJc«^-r^5. *W±*«f4, K ffi * ft fc R If ± * ft £ <o M "C » 
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■M:-tZ>*s<-*!)yy p £m?LX£>i9, § CD 11 £flf;fc , & * '< — X !) y 7 <D 

-T 5 (RiJ U iz g§ ^ L it IE ?iJ F*5 lc <fe -5 0 ?^ ^ - ^ !i 7° ^ S 1 , 151 & <£> 51 

* <nftn<D&m^^% wmmmt* tteKftm l * *t » a» e> * s r t » * n> 

. tt*/<-^yy^tt, SRSItWcafli: LT, r *x tc J; 9 , E » * ft 5 IH , 
^roSB/^Itt, EJLT^^iry^*atL-CttWi-*«lltB«r*llllL»S*36 

v^o' - o <d m m m \c & ^ x , ^^5«A*aii, s * « ^ - co ^ k & g $ 
o-o(D*»«iic*5^t, $ - r % - o -t > * m m a* as m » e f*j k se e * n 

* 5g 91 O - o co H W tc *3 V* T , ^ 5 « 19 ^ a , $ — R TfWS ZL <D ir >- ^ ® 
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5Pf^O-ote, ^ co ^ ^ ^ ±^ , WhV/u, ottB^WiSr + dlctElL^/iP 
r £ -c S o Ua/^sf), *J8WO*/TlittA"tf, S T + # ft ft a« JC S S 

# © 2 o «: , (D-mu 2 6 *csafi$tu^ais<o«^ss»2 4 ^tt^n 

2 2^P)SoTt^ 9 HI ^ L H ft K *5 ^ T , S$g24tt, £ J§ 2 2 <D M 35 
2 6 icTEllJfSrfiJ Lt^fijJS, i«82 4Wj;5iIlflS»»«r*filit5t«)ffi© 

co^a34^tcJ;i9ilj^^nfc. H2l:J; 15 W»lc^Lfcit«»2 8 Sriit^ 
5 o m & 3 0 , 3 1 S.^ £52 4cDr£££rilJJ&-r£ 0 §^^2 4<D^£ 

(C^Sij Ct^lt$)6 0 r CD J: 9 {C , »»««f*aS£5g»2 4£iii:TiffitttSifc 

rt-C»tT1"6t#, a ffl « iS ft *i , B&|-ii:t^}Tt5o r<£>«&iM«jH*<£>^ 
fT * 161 , E»«l2 0|c|8LtR£$ixfc*PPM-C^t*|fil'CfcSo 

g Ji 2 2 tt , y * v • y y^7^fe(cj;D^DXi-?>r^cotb*5ftE^Sl^:^ 

tt»-CJg«t5r i:35Stti*5o y = ^ as a * L as , 5$^U { t7r'f t^J: 

Sl^ffi^3 4 0^f^;T§g^2 4^SU*C> R«il#t:«« 2 4 At* 
B»m-S^L-C»tTS-ti:51I±#aasRf'tP>ixSc -Wt LTloRSW-Cli* 
< , i 1 C/Tt J; 9 * '< - * y y ^ 3 6 I* , Si2 2rtO§gg2 4^«i 

Lt*tcoii:4w*t[filM83 0<o — ^a»f>±E»coii:Sc(D«-f6)«JI83 icote^^r- 
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^XT {cm to l:f^K5 c 

* « w o - g& o mm m <o » m * » £ ti « , e^si 2 0 ^j; 9*E»gi 
m 2 cd # « h tc ^ -r x 0 tc * « w k o x ffl m ffi a* a» 3 as a ^ & co — o 

CO ffi , §fg2 4COIIE32 8^bil4tSS[SB^ttfi*3 9COi^j3 8t'fc 
So ^ t (* 3 9 fi , K»»i2 0O«toK»»ft»Sri»S*»5 J; 54-+S 
t Llo^I^ixtV^o fif*39«)SM38t»rtt5*S, & tf> tf> £ ?«l 

rtt*]ffl^lfiftftS#ojllSflwft{:ov^rHTlcB»i:RWt5. 

y jx^3 6 li, fta « 3t 75s S6 S * 3 9 t # — * V y 7 3 6 t <o m 
T»tTL4v^J;5lcjBt#3 9<0EW3 8rt©lI»liHtS*i-CV^5 0 # ^ - * 
y y ~f 3 6 «: , »RBt i t 5 ^ i ^ ffi *4 . :^^8i:*5V^T, # ^ 

-^y -7/3 6tt, ±seoii±#ao«tBSr*yti-(o^)fce>i", s^^2 4oj: 
asr^KWica^i-^yh^co^r^ ^fgi Lroti^^^fc-ro # — * y * 

-? 3 6 , tt|«)t9 5 ^*t»-e38filt5:^Hl*«. »W U y * * (pyre 
x) tf* # * L v> # , M * tf , ^^SU ! t7 7^t(?)J:9 4^oft^«'fi 1 {)Sffl^ 

« # tt , m ^ (o r xf u m m ^ » ^ ^ y ^ x ^ ^ ^ ^ ^ ^ ^ m ^ ti r ^ 

)*»i:J:^ SB-oflB«B3 2^e>»r<o«SifU3 4tc, Xtt*-0««3 4^5>» 
6 „ DNA»^^J:5i^^t^lcffflSnt{S»*i6ft(i, ^ 7 ^ fli J- IS] ft T 
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— W t U T J. o m 5t ftt tt * < . m — ^114 0(1, @2i:*i^t, § ^ 2 
4<Dfg-<7)^^3 2ft{C|Eg£*X. 2li, $t^24WSl^«S 

3 4 icffit^nti/^o rtibS - oiS4 0S(/H^1S4 2ii, ^ cd & * 
9j k *5 ^ x . %%&m* v v y , & -e * l r *g tfc s n r t> £ . 

y x )) 4 4 , Xli-t^lotl^g-(7)ii4 0 «l:lr^tS4 2 
a: ffi h 6 a* . /^ 7 f y 4 4 [:fut$l^)f i^tits 

# O 3£ £ , fiO.1V / c m7JStt10V / c m©ISllc:*)5 0 i 2 Wff 141116 
MC^^t , Blf^a^lifil.OV / c mtfcS, 

* K , H3S:#St5i:, J»3-3-eHofc|g|20SB»36Sia:*HT*U-C*>S 

o h 3 *^ tt , *«w«c«t-5K»inirt-c«fflstLsaeffi#a<^ — « # l -c *> s 

o i^t^i:^:, IS ?ij 3 8 fi . S8»2 4^ftA2 8 ?> C4t 5 t«o*S t 
ft: 3 9 £ ffi 7L X ^ £ , H3i:ii, ^S#3 9 75S|iRffiatJ-CE.o*&-/«c^^-^^ 
T E ^IJ 3 8 1^ {I ia I ^ tl fc *i f, T* /T L T 5 ^ , S V* it gE « * — ^ , X 

o 

B 4 IC (i , AS!»fttt*ft:3 9c7>*a<7)Thft75S^LTfe^o ££§f£3 90fii£ 
Hfi. SSB2 40l£«2 8lC#LrtA^*lRll:«l3lLfct©'e*)6. ^ ft: 
3 9 wfiS Lli, J:E»ff*lRlM|:» ItVffftJrtliilJlL^totfcS. S6 

i*3 9 (D m w « , »fT*fiM^»Lritft4*i^^ai£Lfet<o-e«>5. *s m 

5 0 $1^2 40IS2 8 n L T DE ^ \C ft] £ L fc t * IE ?U 3 8C0i#f®^cD[$ 
gf5l*i*3 9 (£> * - X . ffi ?U 3 8 <D fa « ft: 3 9l£«fc«9R3fWK:fl2/«$ 
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7L 5 4 Ji £4 m -C Tjk L X 3b 6 , T M i¥ ft lc tfc 0^ -T § 0 rft'bco^&te.E 

#j * . ?L5 4Sriii:-c»fTi-5a«i«3t*^> dna^t-, * /u * & 
Bl ffl its 5 Xtti«fLW^jNBia-C«>5^if5^{cJ:l9, # tt SE « s < » ft 

gs h ft fe 5 o $j;i>*RTfmffi<Dmmfc&n-fz>m&, # « se « s d , ft o 

, fil,0iimBSfi50.0tfmWeirttifc5, 31 £ , r^^ftSEPtS,,^ # O 
t^ji^^iiSSKt'feS, 5^-?-^^Ih]4 £: ^^B&^ L ^ ^ <!: ftf £ L v ^ 0 

• ft*. «ffi(D#a**W«^*5V^T, ^li, -ASM-, »«EK ^ «p L 

o i« $ H {£ B8 L T fl , S& * ft: i« £ f* . LT0.0U m 1 S20.0 W m^ffi 

B 

rtitir H<HJ*5. J: ^/J^^v^^c^aPagf^o^r^*, S6»*^i*S'w:, fto.01 
mn75S»0.50M imo«lt*)5. £*)*Z^&*:mm#<om&s ^^K* lift 
1 . 0 /i m 75 S ft 5 . 0 v mCOfii i: t 5 ^ £ rt> £H 5fc 6 0 

— O(75jESSff3 90»®ia-CfeSia4AtCtt x ftSW^?L 5 4 ^* ¥ ® i T*^ L 
T^i 6 C 7L 5 4 Yt s » tt » it ft ^ ^ r fi: it h ft it ft tf ft 6 ft ^ . — o <D 8 * 3 

^S$(CLT^£$ti5o * « 0] co iff. ig ft H ft 0j co S S ft flt , *U <£> ?L ffi 
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E I A 



p= — 



I * tt * ffi « tt- * — * > b 
T tt 16 » ffi R fc 5 c 

^O.IM • Na C 1 ^^PH7.6T^^), ]E ft ^ ± I f ft S ^ • S » P H IC 

(t^)DN AWi^, P {4 0. 06 jtz m t ft 5 „ ^^la^JCO^^^V-^^S^^^B&P 

31 m t£ *d ^ T . S§ 2 2 S $ M 3. 0 m m CO 3 0 , 3 1 £ , ft3.0 

mmW^tl^tl^-S^S- 3 2, 3 4 i:«:tt5**»24*SRlt6)jX 

So ft ^ f£ 3 9 <7) & * (4 . ift £ H m 0 . 1 /z m , dw^l.O/zm, fiUfil.O/im 

W m <* 3 9 (4 , B«*3 9<DE«3 8tlct*»-il:t»lllt 

it 

— JBJcT»tTi-6J:5-*^ffi^»rti"S^Jl3ft«fcS. JE ft * « HI tt , 
ft«*3 9rtl:»«#3 9WE?I3 8*»filt5SBt4tP. »f*3 9(D^&^ 
(4 , H » 5 6 £ , fflj « 5 7 i: , 1^S5 8 ^fxLtl^o § * 3 9 ( j: , * 5g 
i2 40l32 8 ^bi^^IoSI^i^^^-->'[:TiiLTl/^ 0 - o GO 

» ss ft x ik m k is ^ r , *s m t* sa ^ *4 , is tt ^ * * f tatt^s. 
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- 09 £ L T J. o pg £ W -e ft ft < , hfc»*t6««li, m 5 A 

7!;ili5F{:^Ltfc5 0 Hj 5 AC/TtJ; 9 r (E> m J$L » PS 11 , 3 9 



<t ft 6 - *r , #iaiad(lSl2 2l:aot44-efc!3, il2 2JSS!t5. 

3. <D J; ? (c: , m & 2£ « * 3!. * L it , S)l 2 2 Cli, x ^ CO ^ S 91 * — > 

t — <D V * V \s i/ X h m 6 0 W/^-y^?15„ 1215 BlCte, # m b m £ ja 

o jg tt * "C II L fc CO , y * h U- ^ * h Jl 6 0^tt^Ii2 2iiwTLtfc5 



R O « Pit tt , 112 2^x>;fy^^lLT, 7t ^ ^ M6 0 l: J; 0 » 
8Six4^$B 2 2 0i«*5xs/f : n lc J; >9> S ^ §1 2 4 * ^ 

3 8 fit , 7 * h Uv^X b jf 6 0 t«8SilfcSi2 2(^S5#lC t fc9ff2/££;ft,T^ 
£ 0 HI 5 C IC , S8S2 4»V8»*3 9tB«t5«t^*LTifc5. 

# 712 !* £ *x , 7 * h U- ^ h H 6 0O-S^xyfy>/jj!ii$tltfti35S/TLT 

xyf y^t5»^, »j«Six6S*»«)aiS«:, fit * > 7 t h MOf 

£ tf> 1 0« tc L ii € ft v> e t£ o T , 7* h M6 OOfSli, w tUd jet C 

T 51 tR L ft *t tf ft 6 ft v> 0 

W7t Fuy^ F16 O^ftgHT, SB 2 2 i:8S»^?J5fc5 e % <D m & s 
Rco^l^li. 7^ hU'?^H6 0tU2 2^b»lli*5:l:'Ck5. wco 
18: K co *S » , B5EC*tJ:5il»ill22)iS85 l 
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* f§ Wi <r> ffi m ft tc *s ^ X % ^ y 3- > ^ to 3® I* . ^ < ©aS(0*S-cfr5 c i:^ 

ST 3 ft HE #J ic *> ^ T , i±^)-Y tf-A5:ttffl It, SI 2 2 Rl^ 

^ l t a o * m co «5 m ft \c jt 5 s ft n us m -c > r <o a nt « , # - * 

9(D^^g^t5 J: & fC , y ^^3 6 iroJSf ft 3 

9 (O & * £ (nmicMft&wmir Z&fi t £ffix.X\t^Z> 0 Z <D # '< - x ]) y ~f 3 6 

So w tt <t o , 'fa-vasiaflsix-c. */<-^y y^3 6 ittt*3 9 ton 

ft £ T , it^)8iil|(:t^<-^ y 5/^3 6 <!: ^ ft: 3 9 co # * £ go 
IS^^^ifi!ct6 0 r CO a PS <£> iB S li > MR^m&mim (field assisted fusi 
on) irfftfilSo 

# /< - x y ^/^3 6^112 2t£j»»£ii:£fcfcU:l£JB$;ft,6«EEte, 1 k 

v-cfcsr tji'sff* lv^jjs, 2oov ib m m 2000 V (Dmrnftt-tzz t^uss, 

i» * B# M (1 , ft*J 400°C ^)^S(Ct^30^tfe5 o r CO ffi , lb 300°C 7!? M Jft 600 

°ccoffimftk-tz>z t & m & s as , 4oo°c a* iff a ft ?& s -e 5 o * « w <o is 

tc *3 5 » iS ft M ft &\ tc jo ^ r , * ^< - ^ y ^ / li , /WU;y**W**^ibf*o 

S c t # » * L v> 0 $ t ft it ti te\ S ^ a « a <o t # , */<-^y ^36J 
S IB ^ . X fi * ^ ffi <fc ft 6 ^ <b T* fc 5 0 
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m 6 \c , * $g W - o co * m co « ffl pj a s ^ L T £> 6 . ±2 lfc<t 5 * 
IS co © , SftLfcg^^^^tSScllittCftffltSrt^tBSSc 0U a: tf 

y 7 * m a x* ^ 4 1- * m ft z tiK it c x mffi 1- z z t & m & z> o m e k n , dn 

- 0J £ L T J. o #N PS 36 W K m 6 ^ -f «fc o tC > D N A # * 6 8 \* s + 
CftAL, £ fc , S^^2 4cO^-co^a3 2(cl3:ttbtbfc^«MlS6 6^(c^ 

*> 5 , §g§§2 4^-31^tt5 0 & , ^«>SS*«*^*^-«ri-S 0 

, tffS:Io-CS-^tffi4 0^f)5$S2 4rt(Z)Sl(Ot«4 2i:[plltT»fi 1 

$ ■& 5 o 

8#SS — (0«Bffl3 2 3> <b ^ ~ CO *fc gfl 3 4(CftttT^ff-r6£:#, 
^ co £ , S*»2 4rt©B40ttt»3 90E«3 8lCj;!!)ttfSii6. 
^ 3 9 8 £ CO m CO ft S ¥t ffl tt . i 6 lc /T L t 5 e 

B 6 tfc^t, DNA^T-6 8 n , ft^ftBlt'^LtfcSo r tl b (?) * fil ^ ^ 
fp] . DNA^T-B 8 W^fr^fS)^^t B DNA»^«Sftt*3 9^E?)3 8 t: 

tf d i # fcB * S . :jl5)3l#lttlo»9i4A/«DNA»^tt, 6 8 a £ L T El 

Ht5o B 6 K ^ -f <fc 9 l£ , ffif «3 9^*^ h-efcit*, DNA^^6 8fi 
. 51 »tt ?> it Bgl:: , &5m&3 9com<9XMWi-Z> 0 Ztlh<Df^m»\t. * # ^ 
DNA»^Sr«iLt, tilP)«rtiHc#Lr««Pt6 D N A # 

^ 6 8 cq - a (i, JS#LJLoaiR(ctt*ff^fe»ttS*t5. J: 9*S^DNAj) 



( 24 ) 



^^¥9 - 5 0 4 3 6 2 



# m m <D $5 IS ^ -C , »l*3 9WE5!I3 8iSttf ©/^-^tRSH»5:i: 

a* * * % w <o m m » » t? *> 5 o is 3 8 tt % m «c & o * ^ - 4 m m <o m k » z 
m *. 5 r. t & m * , * -c » , ® m » I* . ±a - * « *u s t>* % ?j « ic & b s ti z> . 
r *u t it * w tc . e m 3 8 (4 , -r h l -c e b l fc m m t t , r r -c . as * # & 

fi fi - T- (4 < , id ?ij co A <9 -e ^ 4 «9 tf b tf 6 K E B £ ti 5 «fc 5 L T J; 
o IE (c , E W 3 8 (4 , »E«i**t*»fl*rtMlcfiot^^5Elt»** 

- <d E W R ft f4 , BfH©ffi«offlJft»i*5J:5i:iKz6i-Swfc*^ni-e*>-5 
o fil^ ^ttS»^DN A»»<^ftS:f filct5t«)l:tt, HI il "9 \Z « - ft| RQ 
Lf:il^^it6:H^lt'fc6 0 DNA»^3iS:OEJijfcii:r81Tt5 
t * , DNA»-T-35Sg|»^6^Tffitt*S*:#V^COi*e>LEBf4, DNA^i^^ft 

IStifcBrtli:v*»OlllriS«rtt5, V*»©ftf »7 2^E«7 O^^Lt 
& £ 0 7 3 , 7 4 14 , - iffi C t ^ H L , *S#S» 7 S&t^BlftS 7 6 S: 

M fit -t 6 . V#=»S»»7 20±|5V^JKWf®(7)BBtt«S7 6J4, Sfl§2 40^ 

fr*|6iMfcS»*|pj«cE«SixTv^6. 

#«^tfeCO«tt«5gflc^V^^JSS<*7 2 CD IB ?lj 7 0^IoT^f^]Ml:giTL 
, SSSSft, V?^^i(SS*7 2(Z)M3R«7 6rti:ft^*^6«t 

9 v?f»S»72Wi-S$:^ltS, J: 0/h$v^v?Kott**7 2 li, 
/h£^»M«iitt£Bi 9 & i9*#^V*JgoSS8 7 2tt, 

- o E « 7 0rti:#H-tt(OV*«iDttt*7 2HH)St6:^ilflBt?fc 
6 i: # ^ b ti ^ o ffl x. I4\ «t 9/h^^v??f^!9S(f 7 2li, ^2 4(D^- 
WSB3 2l:(fillttElL, «tO*#l^V**tJS**7 2tt, §f S2 40$I 

co * ax 3 4 k a rt r e b -t 5 c t & m * £ o : w «t 5 ctHtf, » #w m ag tt &m 
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x r>* ^ v * « t l x mm-r z> , m- cnmm a o^o'ii^ii4 2 t &m ax ^ 

«fc v ) „ K * # tt , K SE £ -T 6 r t m 3£ £ • L*a4^b, il tR ftt id , X (i fsj 

sarwft^^ — vtcfso-csfde-efcs, sn^> ^9#^^aEft#f£com#£fg£ 

* * 5 r t , ^^0^cog[^rt^{cii^Lfc^cOT'fe6o L L ft tf* *b , 

e 1 1 0 co » ^ , m-^mm 4 0 t m ~ <d mm 4 2 t^Bo*c***tu5«#tt, 

T I- JE |$ K W -t Z> y 4 — K y< y ? \c J; 19 X $ * K 7 IhI 1 

»-Wt«4 0 tt, »-©JB»3 2lCtt»»2 4^lS»2 8[CfioTElS 
*i fc & JR * h y y^*«*r^5. m-com«4 Of*, |g - co fOi*£ 1 2 SCiTg 
§ 2 2»U t #«^*l»«Ctt^«f i J-JtSixT^-6. |KOl|4 2 He , » - O *ft *p 
3 4Ct§^^2 4 (Dj&U 2 8 » o X IS g S jx it A M * b V ^^^iit 

o Srw«i4 2ii, M — 2 9ICTII2 2St;#l©WIH:f±A/«W 

it$nt^6 0 # if ft % *s #j \c *s ^ -c , & s * h y y -? > » - <d m m 4 0 r u m 

0 R ir >- * # » tt , JSfeSnfcmffiDSftSSrMlllli-srtSrFrtB^ + Sa 

-tr v ^ , A - (o m 3t ,6 l 3 4 r ffi m » 3 9 CO E ?U 3 8 fc fi s $ 
hfci-otyttSi 3 0t«AT^5, R -tr >- * ^ Ik fi , % - co M <o jft l 
3 5 t S f* 3 9 CO 3 8rtKSSfi£;ft,fcm — ^-fe^lJ-mSl 3 2 ^flCli 
Tl>6. JS-Wfeyftgl 3 Ott, SWS24WIiES28l:fiot»^Snt 
I-(7)tytIS^l 3 8^t§^^2 4^)^-60^33 2lCfS]^t, E 5"J 3 8 
CEi^tlTl^o IBl 3 8rtlCftf #3 9li#SL4^. ^rCO^^fC^^^ 

* % m <n - o co m m m tc *> ^ x , -tr > m m & is m k b s $ n s w . k sa 

^IJ 3 8 45° ^ftSt*ft(fP>ix2>o 



( 27 ) 



»*¥9 - 5 0 4 3 6 2 



B9^e>lW4ii*5 J: 51:, S-ai/Siot yftS l 3 o. l 3 2^5 

^ 8 2 4 CO ffl m 3 1, # - * y y ~f 3 6^iotSl2 2 * tM# ft L t 5 0 
S-cot yfti l 3 0 o ffi « , (Hi o 75 M 12 l 2^f)I(llt$:H s ttl*5 

Bi oi:*iv^r, S-otytasi 3 ott, f - <7)t y tiifg 1 3 8 rtr-g 
*»2 4 Wlia2 8l:iBorElSJxfctt«T^Ltfc5 B ^ift 3 9 (i, if U 
ir > i§ S§ 1 3 8 0)«l»l:iBorElSnt«llt?^LtfcS3JS, il 1 3 8 S 
ft <fc ft f4 * I* . " # /< — * y 7/3 6 f4 . ^ ft 3 9Cif$tlloIjf§l 3 

B 1 1 l:tt, $$S24©il31^e>#ftt5aBl37^^Ltfe5o il 
B l 3 7rti:ft*ftttffft L4v^ 8 — ^y^^3 6tt, I S§ 1 3 7 (D ± ^ 

E«s*tfctt«-eiai i ^ l r «> 5 o 

Ell 2 M f4 , yflg l 3 0 ffi mm 2 2 (c 14 A/ fc £ JL o & T lc 

CO ir ^ if* f4 A/ fc M" SI 1 4 0 a? L X fe 6 . 

S-cotyftffii 3 0w^coWfffi^^Ltfc5^, Srcotyfi32^l^ 

- CD # m x m a 1 1 orti:Ei* nt^a^ i nfi*t^*-e*5. fg - <o ir > 
* a m i 3 2 n , vsm & 3 9 <d&&\ 3 s &x i&n-z ^ -y- m & 1 3 9 ^ k bs a § *i 

tl^, ^ZlC0ir>^mffil 3 2 14 , JB-«>-fe^*f4A/«ft»«*l 4 2 HTl 
■ 2 2lcttA/*fttttSixlo»rotyf9|[||i5 4lc««Sixt^5. ^-co 
tyfiHi 5 4[:§8l-cii, K T H tc & *® ic K W 1" 6 . 

f£-om®4 0 f4 , MS-oa«^f4A/«f**t«*l 2 8 Ctf - (Dfi4 OH 

f4 ^ tz ft n- $ tt ib - <o a m <o m u 1 4 eicio, K7^hbi 4 4i:ts« 

K « * S *L T V* 5 . I Z^Si4 2 li, m-COffiHcOf4A,fcli-ttm«cl2 9tC-C 

s:<ot«4 2 csa* tLfc«-o«*a» 1 4 8 tr*Lr*«*ht^5. 

S-Rt^Sr^-feyftSl 3 0, 1 3 2 f4 , 7^ - K^y y ^08 1 5 0 S: 

ai:ts^i:io v 7 << ^nmmn 1 4 4 ci^^ce^^tiri^e m-co± 
> v mrnmrn 1 5 2#tg-oi?>'i>-a*i 3 047^ - k/<^ ^0151 5 0 k « 
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l 5 6 fi , 7 -f - K '< y ? IhI SS 1 5 0 Sr**»»li*KtSo 

ffl m m m. i 5 8 & y * - k ? * m ss i 5 ot K^^^tnisBi 4 4ic»Kt 



— 0»I £ Lti^tsm:, 0 9O7^- K^y^EIBl 5 0 ^ i 9 o K 7 

(4 , Bl 3t*It5:il:J:0, il*t5 : t ^tti*5. 

Ift 0^ <7? S to o *6 , 11 l 3 \c Tik ir X o tc , 2 4 cti, m f* *S «& *s * 4t £ 

ft T *5 9 , *-Oti4 0St/»»Snfc«rOtS4 2W|H|t««jf*lfcA* 
« JE V , 7)5 , :^S»^j|fi^T'«S^i«t5 8 

S& — tf>ir>-iJ-«ffii 3 o i: * ~ cot yfli l 3 2 tw^i:tS8^2 4 rtt 

Kflc#»rt^**sftfeS8iR(^«ffiv A tt, «r se f ^ * * i 5 gctic^iii 

(DfcT t L T ^ L T £> 5 0 U-v 1 ^^ 1 5 9 s ffi 3 8 ft <£> — R Tf $& ~ <D ffi l£ 

tin 3 o t<DfflRTim-<v-t>y-'m&i 3 2 <h^-com«4 2 t <o m "C & 5 

0 $-o||4 o ^-^tyftffii 3 0 CO f B 1 CO S: ^ §5 2 4rtwiftt«ft 
<o fit fi , U^^M 6 0 a i it^Ltfci-*, SiotyftA 1 3 2i 
m — (7) m ^ 4 2 <!: CO H <Z> # J£ "f 5 IS fci ft , U- v> * * 1 6 0 b & Lt^LTfeS. 

Hi 3 (i . H9i:*Lfc K7^^tEE@B l 4 48tf7-f-K^5'^@Bl 
5 0(D«|gSr*fctr t S:l«i t5@B5*^-Wi L T <7> E tt # 3E K L T 

rtjc«#*38fes-&s«*#«^»Jte>ft-cv^s. a* a* s a # a <^ - m « , m 

1 co /< y t 1 y 4 4 co J; 5 * «y r- y T fc 5 . 
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lt*)5 0 i l 3 I: J: 9 ilil^ti: ? C K 7 ^«BE@R l 4 4 
tt > A t> ^ * * i 6 l friilS-CSEttJfflSl 6 2co^-r^^co^T-^S-g-$ti 
tSJfflSEv.tttS, r (o «t .9 (: I t , H id if « SI l 6 2<nmjjm*\£f&& 

itttss. /wr^us^^^ i e 3 a* si n it « §§ i 6 

*> 6 mm « k *s ^ x it , A*t£Ev,u, ✓< ^ x y -e «i « -t- s ^ t a* ta * -5 a* 

, l 0l:SLt^nS*^St?ife5A*tEV.S:ft4t5:i:t# 

Uti, r.OA^mEEfi, £ lb If « « 1 6 2 fxAA^^^ICXg^^ 

tir^^fc^. »-^tsw»ii 1 4 6tii:t»-©tS4 0 * m ^ *c « «g 

* x w co - a co n m m <o » ii * « « «t ti > ioc^ifci^^^iti 

1 OOJ: 0 * IK » » « > IB^'J 3 8 oteE<fcBfr£<£>SB#-c3:SS2 4 co ffi ft: » * 

« » tt . mi 3 i:/TLt$B^tfiEv,t:^iStSo mi 3 ic t , n rs <o « 
be v * »j « * ix 5 la m 3 sco^f^co^^^. m-<D±^-y-mmi 3 oc^ist 

£ 3 8 f^(Of - <Dffij£(D&l 3 4 irllOt yfl^l 1 3 2};>F[^t^tO^ 
asco^ZKDBff^co^l 3 5 i:OBi:fiilt^5. 

* » W o » ^ Sr * » ft 5 K » 3S « tt ffl S ix * , ^^5-fe>-**«^«l 

tt , *-oBftwjSi 3 4i:r, s& § * 3 9 o sa ?ij 3 8 t- sa « s ax ® — co -t? 

> 1J- « ffi 1 3 0 t , ffi - <7> Bf 5£ ^ 1 3 5(rXSa^i|3 8rti:Et^^Sro-t 

>tf S l 3 2 t ^ix.ti/^o ^^s^^t^^^Ci^tyfgKi, r *x <b 
(ot yf li i 3 o^^Iiwtytili 3 2 & £ £ ti it ®\ m # « & ffl x. x 

^ -5 *j n # a </> - o n m <o m at m m nt , 7^-K/<y^EBi soti 
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- K/<y^BBl 5 0 IS , faj ft « « 1 5 8 £ il C X * £ £ *l fc ftJ W « * S: « ffl L 
, K7-f^«ffiia»l 4 4 9 - o m ffi 4 0fc«»StLfc«fiESrSEfbS-ti:5 
l^t6„ 7^ - K/<^ ^EIB l 5 o <nm f& 5 * o ^ r . T M I£ » K W 
■f 5 ^ ^ K9^^tElll8l 4 4 0«/*Ig*<afttt<z>S&iEa>e>* ftfj H W a 1 5 8 
t^tt K7>f / tffiEIB 1 4 4 icftft* ti5iM»«f Offffltt, - m . & < S 

s 8 b <d m m m Mt , sroA*^^^^ 1 6 4£iiCT^ii&ti 

H « 1 6 2 0^7^ WA^lffifCfPAD^ tlSo *J W ^ ffit 1 5 8 \C *t -f 5 ffl ft ft * 
tf> fls ffl tt > 3ll&^SJEV A &gc^£i±6glfttc-t, K-^«ftW» l 4 6 ^fclt 
5 K7-f^tflEIilBl 4 40ffiAfe«It5:fc"Cfc5, r <7> 86 tc fi , E^i 
g 1 l.ow»(tfjJS9rawSSoS*t£EJ:n»B«)*EVJsft^:^M 

■ «*Jl5**t5 i: SfS2 4ft(0«#*»rtot»(0 3i^«*^5. 

SU » * jft 1 5 8 (Dfl^^rf^HtC I, I ix i ^ ^: ^ ^ 
2 4rt^«#««ot#^»S tfiTS*S. :oj;9iat, K 9 ^ * ffi IS 

b i 4 4 ^ <d m n m m 1 5 s \z.k» zti&mmm***. m n m m & 1 e 2 <o^m 

\z X r> . ln»«EEV.<03S|R0>f£fll«:«ttL, ^ggcoS/£v A £tt;t^BJfSicoi/-< 
/i- fc: o 0 

It, ^J«^«i 5 8 £ il C T K7^^«E0Bl 4 4«| fl ^ 
^-5»J««»*spJffli-Swi:^tB*S« LAaft^t), » ^ tf> « R ic T , fik « 

&4k<D£?te&%t(D77?*\z£*), & m u# m * k c {b -r 5 r t asf » s n 5 . 

7^-K/<3/^@Bl5 0lc|gLrKTIcRWt5EIB«)«-Oltttt:, £ 
u>^^^ 1 5 9t'/^tJ;5i$*g2 4f^coffi^^lilicopT^(O^K^tiiE-r^^ 

i l 3 C/^t J: 9 7-f-K/<^BRl 50(1, m - <o A £} iffi ^ i 6 7 t 
, $IWA^]«f 168^ ffl^ra*16 9£**+S3e»Jg«»[El»16 6«: 
ffi X. T ^ 5 o S-COA^^^F-I 6 7 tt , *-©/<y 77*i»SB 1 7 Otii: 
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T 



i-OtytlSl 3 0Cft^$tl5-*, ^Z^A^J^T- 1 6 8 It, fg - <D /< 
y v r B SI IhI K l 7 l ^1 I r cot y tti i 3 2 (c ^ £ *t 5 0 

»-(0/^77«tSlllBl 7 Ott, ±&<D\E]&ffij$mm<DmX~m7F^tlJj®: 

ri#ilSSlHJKi7 0tt, 8*t5i5i:8ttLfc«l(i*i8i 7 3*»P)*or^ 
6o M — ^t> + H — o i# *g §g HI g§ l 7 0. l 7 i <7> « # i* , ttMi*M«[HlBl 6 6 
O^n-t'tlS-S^SKOAASfl 6 7, 1 6 . '< y -7 r 

SMif'HSlHlKl 6 6^T\ m-coA^/^^-l 6 7 fi . A ^} U ^ ^ 1 6 4 £ 
iii:"CSg«ili«»l 7 5 <o-7>f t^oA^S^lcKS^SixS-*, Zl co A 
T-l 6 8(1. A ^7 u v> * * 1 7 6SriilST-t<7>^7^«>iH^*Cj|S*S*lS. w 

* ^ i 7 7, i 7 si*. ^mmm%* i i 5 * * <nmm<D as » — m<^ s ■& 5 * «> 

, (Hi 3 ic^t J: 5 lc»KSiiTV^5 B Llo^P^ Lfci^C J; 0 , ^ if 

«fc 5 ft ^ >r — K y< y V Isl & f± , tH^^fi6 9l:fclt5a3^flfi:IIB^tEV 

tc « * s * £ > mmmm^mm i e ecota^sf 1 e 9K«g<&£*xfcjt&« 
*8k * « * r ^ 5 o 

- m t L T lo| l 3 fc ^ iT £ ? (C . d>^5S*tEli, *I ^ U- * * 1 8 1 
8 o SrftdXVilElBlB l 7 9 I: J: 9»»Sti5 0 r. O J: ? {c L T , ^Jf i/ 

* * i 8 i ii, ^ s§ m m 0 & 1 7 9 (c^tsffl**^ 1 8 2 icx mmmnts 1 8 

o 

Hi 3^^L^Jt«lHlKl 8 3(1. ^!ftifti!&[Eiei 6 6 Ottl^^f 1 6 9 \Z 
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^nz&tim^-tmmm&Eimi i 9 <n m t> m * 1 8 2 c^ti^iitE v B ^ 

1® ft t <n n H 75s fo ix tt . *^**r*i-fM»«»«:«y»*J«l5 8tc:»feS*.s 
:iS:l«it5 tOtfeS. :wiS<](Of:^, Jt»lsIKl8 3tt, ^ (D & tl 

1 8 4^)7 P 7^0A*^i 1 (i, A f) u v> * * 1 8 5&a£T3!E(l*«S[H]&l 6 
6cotH^^T-l 6 9Cg^Jti5-^, litli^ 1 8 4(Ov^t^(OA^^^ 

wu a ^ u is * ? 1 8 6%mcxmmm i j£\B}&i 7 9 <t> m ^ 1 s 2 $ 

tlt^Sc «T^Uv>^^ 1 8 7. 1 8 8 1 1 , i t 5 J: 3 [D 3§ 1 8 3 T' 

8«stLt, s»*«»i84icgfa^/<>rr^s:fTt)^5„ 
m 1 3 \z ^ l is ss k is ^ x , m m m *i » 1 e 2 , 172, 173, 175, 

1 80. 1 8 4 (3 s — M k It, T-fvy-fj'^J^X (Analog Devices) 
h m p p p # # A D 795N LrA*«rtST?fcSS6»«l*B*«r«*5^fc35Sttl*S. 
A» * 36 ■ tt , m#a*^«>Sh7>^^^A^«r*iJfflL, * 7t $i W * t£ 4> '> * 

^ e ia^Lfc^^^^(o«£{i x & <o m v ) -c fe 5 o 

R , = 10 k Q 

r , = 10 8 a 

# SI Si M l 1O*>J:5*SS«<0»*. SJIiffvji, -e^ft^isvtfc^- 
HI l 4 fc ^ L m K X "9 . SS«2 4rtcoJRflc»iftott«305B#Wi:*(c^^ 

■f £ f- t a» a> t> h -f , s-sr/ir^t y t ti 1 30, 1 3 2 (omicffimowi 

;ttf, flttft^^, i 5 (field) <,«fflt5:t^ 

£g -e & £ r <t ^rtsa-r^^r-fcSo 

r . mmtoj&miz. iu, bi 4^1111 sen, m *. r* , a pa <o # & » , 
jHoaiaB/is^t/aaB/ia^ct 5 * » us # , m — s^r** — ?«joii&4:«oTf!j< « a 

* fcffi J® co -fr , i§ 5& 12 , A ffc <o ^ 1= , »fiRt;»i{:attiSi 5 4iBt8» 
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ts:nsai*5, IC> «cj:ix« % 5fc jta. » JH 53 , & M * ft ^ - 

r th z> a z <d gs m i 9 2 tt > s s sa ^'j <t i* n r as o , -o^ijsi it/^- 
ffi m i 9 4, ib i 9 6Rvmm$%ni 9 7«r»«L»sj:5#aw«aEffijiJ- 

tgf ^ 2 4 (DmU 2 8 ?5> 6> fltSEOttflSJcEB £ *L ifr * # l 9 3«ttl^ 
o i 1 4 tCTPf J; 9 *ffl Jfe 1 9 9 . Mttflttl 94ftt;aBl 96tai:T 

ssEMi 92taot»ffi, mm*® i 9 7 iz x <o mm . mm z tiz <> ibi 

5(^)1:3* L^ftloitttMfiKtSr t I 8 l 9 6 (7) (Hi , ffi l . 0 

M m»i«10.0ii m"C*> 9 , * O $S £ fi , 1^1. 0 M m ^ y^lO. 0 M ra OIeI C 

6 0 *-wM*cT»tTi-s«ijiafi, i 9 9 a t iriau, ag-rs^^iti 

M fit fc r , EM*aat5¥« lt-oogB*s* o , -t o fhb. <o ± x <n & t* . 
Ki^iciit^ J; 3i:t6o * X 8H o _b IE to mm m <d g S £ yij l 9 2 M £ 13 , m 

* » w « h 1*9 k *s ^ -c\ »aft«aojti6«^T, g is ie i 9 2 f± , is m 

, -t^ftiF-W-ffB^SrJIO-este^L, # « <7> Hfi ^ SI 1 9 4^t/IBl 9 6 fc » 

» a * m m m \z *> ^ r , Bi*i93ii, iss.oMmSvsi.oMmio^yir 
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X fe £ « 

jij i 9 2 <o m m m <o - m « , e . = y - <o j: ? * mh to a* e w 1 9 20- 

!/ - ft) to tt , § ^ 2 4(7)^-00^^3 2 (CEi Lt-^, 2 4 ^ CO 

^ 3 4 tt ft * * Sfi © L o & K , E . =i y - to a* , SSE^II 1 9 2 & iot 

9 7 e> M ^ T K *i 5 ft ft , ^w^ffiiSr.SEStSttffitftS Ifco £ , E. 
=i !/ — i» to a« JB — <7> *»■ » 3 2 l:*JlUBI!»#J^S-(0»»3 4 ictsitiftfelc 

* 7t , e . 3 y ~ ^ ^ (c o t ^ s 1 1 % ft , * <d m <n # < co a ?n co m to \c 

«<o«Kas«*3*LattfB*r. g 3 IB i 9 2£ffifflLTWfti-*::<fca s tti*5 

o 

_h it co J: 5 , 9 2tt, ¥ - « & m - T 53 a> » i- 6 tt fig 

IB*s*««r«B-C*)S«t5lc»fifc*tLTV^S. ZCDtztb^ ««t^# ^>iSil 

to tc *t jet -r ^ ft , # sa i 9 2t^ofi»g*i 9 4 & t>* a m i 9 e o -+ & & 

S it Ifi M 1 9 2 *> - o 60 M ft * fi S ft «r * tt > S IB ^'J 9 2rt"C»«Lfc*tt 

jiirtc#ftwB*i^#ftt5^e>, iff * ft * - ^ -c t -t <o & m m. « , ft a e ^] 

**OttRiSt»JEt5 ^ t tf-zimt ft 3 „ 
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(Hi 5S:#Bt5^ - ow^ig^j^^ tt $>So HI 1 5 

K *5 T , Wo^ff^/<y^7 - 2 0 2 w^lt:J;5^i*(7)E^J2 0 O^gg 

W.U 2 0 4 i ittSSJg^^tti y< > # — 2 0 2 IS , S*S2 4 CO 

HS2 8^f)Iiltv^o /<y^-2 o 2ii, «S2 4rt-c«M»t/*5ilrti: 
k m £ ft r ^ 5 o tinri, K«ta 9 io/<y*-2 o 2 oijijoiBtjcaiM-e 

CEtShT^S. ii 2 0 6 3&5 y< > # - 2 0 2 CO 8$ CO K K fig $ ft X *3 «9 , 

r co ii % * m o r m m ft -r ^ . /< > * - 2 0 2 <o w m <o m <o # re ri s , « 

n i» 2 0 6 W+SSr^t. 

/<y*-2 0 2^^saatatt«fl:**5r i:^t*5j5s, <n mm ft 

CO «F B * ^ X « *5 ^ T tt , # « Sg « S r 1* . IM^Ii^ 2 0 6 ^IoTi&|- 
£ fc % ft/<>*- 2 0 2 ^)it$Htt, «B «& ri* S& * — i C T ^ y ^ - 2 0 2 £ il 

J: 9 */<-^ !l 6is^>*- 2 0 2 0I8S 2 0 4i:B*SJit, # ^ 

- * y ^^ir^^^-2 0 2COH2P2 0 4 ^corflT'^BJia^^fT-rSco^RSJliL, 

'mm&nM^mm — g {z x s< > # — 2 0 2 <d e w 2 0 0 t^fft^ j: 9 c 
-r * o 

/<y^-2 0 2ii, IB 2 0 6 t»«tSffI48i*'e«>5^, «b AS tf* fi 1 
«r «B -e 6 . rJif)ft»ft4ia#t>*»W©tii:lt5. 

Ill 6 tc fi , asa^:IE:^LJ^o^iiji"S^B2 1 2 rt* Tjk L T 6 0 — &\ t L X 
1 o PR g ft f li ^ < , 2 1 4 7)w< > # — 2 0 2 CO ?l| 2 0 0 $:io t^tTtS 

«a^/TLtfc5. i!S§2 0 6 ^Iot« ?lj CO > # — 2 0 2 ©B*»Jfi 2 1 4 
3fts»»-*-5tt«^*Lr*>S. — »0>lfflttM:*.<fc0*&«>T. I K 2 0 6 (c ^ 3 
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b^itfeSo — ax <o iffl us «: % ^ n b <om 'h & mm ti z o z ti r* ± 

* <D J: o {c f& it . ffiUxXte*: co ftH co £ & ft X fi £ & ^ co p B ^ H ^ 355 Jg H r- fc 5 » 

t& 91 cd ft , iiS2 1 4{i, f-f ^^ttosttt/Tirfcs, mm 2 1 4 # « 

2 0 6i:A^)i:, «JB2 l 4 (1, T**?i£<DBftfrbifa&<DJ&tklc&te\^X 
I?S206^Ii:TE^^ii5J:9lct^o HIS 2 1 4 i*/<y * - 2 0 2 co HI] , 

»fi2 i 4 # ✓< > * - 2 o 2 n b m wc * -< - * k & n -r 6 <t . mm^mm 

2 1 4 , *o*|o^ff^^^«^^^^|5i«-t-6rt35***Six5. fit m x* ft 
V^tttttt, mte fife co ^ J£ co it 46 , t^*ffl^)»ttSrlHiaL#4^rt*saiBSn 

dl 7 A 7b mm I 7 ECli, — *fCO^>-;*7-2 0 2 *Iot»it5fi*0» 
fl&2 14d*^LT£>£. 01 7Atci^t6J:3(c> ^ ^ ;*> — 2 0 2£riIili-£ 
flff > M2 1 4|i, ^i^T^^^it^ ITl^o I 1 7 BC^^t, *b 
132 1 4 fi. , m S§ 2 0 6 tv> > # — 2 0 2 CO HQ K iS ^ L f# £ J: 3Cf ^l^fe 

5 CO s6S # 5 o i 1 7 C C fi , ii»2 0 6tCig^Ut#Sj»Bfi(O*l^ttl-^^U 

jhb na 2 i 4 ^ ^ u r *> s o mi 7 Df:/Tt j; p m n 2 1 4 ^ a k 2 0 6 

£>*M-ft#fcH*t-£, iiBfi 2 1 4 li, ^cog^co^^x^^co^^^rlHimL^^6 
□ ii 7El:^ti;^:, i§ K 2 0 6 t>* b * ± ^ tc fcb it ft « , » J3S 2 1 4 co 
W tt «t 9 , SB IS 2 l 4 fi , ^±{c^<Dm®<D.^jXi?&<DBft$:l3\m^'Z>o 

- ^ > il 8Bl;ii, *o»ttWttK3a«*^nfc^*BI4!iNBJ»2 

1 6i^lt*S. ^ttfl*ft*ffl/IS2 1.6f*, ^*ft^^coS^coR^co-z f H'^^ 
ttco?K4fcS:br^S^. * co fl| ft «: , IK 2 0 6rt^I^t5 J: 5lcS»L1l 
i^SlCtTLt^So HJ&2 1 6 S§206£ii££:#, ffl AS 2 1 6 tt, 

iK 2 0 6(;a&t6J:3, i< a«<Z)itt{:3EJgt5c t lidi*f , i§ 2 0 
60§|pai:iit5o ft ft co • , ftftJSa«H»-f-5i:, £r ft fit ft * s A « 
t5Hi^5„ * B 91 co m 7fk ft ^ (c i 19 , ftmifiOStttWJE-rarir^pr 

6 T- fe 5 o 
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